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Boolean matrices are square matrices over the Boolean algebra of order 2, 
represented by (0,1}, where 0 + 0 = 0, 0 + 1 = 1 + 0 = 1 + 1 = 1, 0.0 = 0.1 = 1 
• 0 = 0 and 1.1 = 1. Such matrices, together with matrix operations defined in 
terms of the Boolean addition and multiplication, have important applications 
to several subjects in the mathematical sciences, including, for example, 
preference relations of individuals or groups in mathematical economics and 
switching theory in electrical engineering. In particular, Boolean matrices 
provide convenient notation and techniques for extremal set theory and 
several other subjects and applications. 
In this book, Ki Hang Kim presents a survey of both the algebraic and the 
combinatorial spects of Boolean matrix theory. Quoting from the preface, 
Kim states: "Since the subject is so vast, I have selected from it material close 
to my own work. I have almost completely ignored applications to computer 
science because of the huge amount of material in this area." 
Boolean matrix theory is very closely related to several branches of 
mathematics, including algebraic semigroup theory, binary relation theory, 
logic, and lattice theory. The author draws from these subjects on several 
occasions in his development of this material. In Chapter 1 the basic 
definitions regarding Boolean vectors and Boolean matrices are given. Follow- 
ing the early work on these topics by Plemmons, the author develops concepts 
of independence of sets of Boolean vectors and of row and column ranks of 
Boolean matrices. Another ank concept due to Schein is also reviewed. Most 
of these ideas are introduced within the context of algebraic semigroup 
theory, as studied in the book "The Algebraic Theory of Semigroups," by 
Clifford and Preston• The ideas developed in Chapter 1 are used in Chapters 
2 and 3 to derive many of the algebraic properties of the multiplicative 
semigroup of n × n Boolean matrices. Chapter 2 concerns regular elements, 
idempotents, and maximal subgroups in this semigroup, while Chapter 3 is 
concerned with a study of the various types of inverses of such matrices• Once 
again, the material here closely follows the work of Plemmons, together with 
related topics from the subject of semigroups of binary relations developed by 
Zaretski, Schein, Montague and Plemmons, Plemmons and Schein, Plemmons 
and West, Markowski, and Kim. Topics developed by Kim and Roush, which 
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extend the work of Plemmons on inverses of Boolean matrices, are included in 
Chapter 3. 
While Chapters 1-3 are concerned with semigroup roperties, Chapter 4 
involves the important graph theoretic and combinatorial spects of Boolean 
matrices. Finite topologies, similarity and connective relations on partially 
ordered sets, and Hall relations are discussed. Chapter 5 concerns asymptotic 
forms of Boolean matrices and their relationships tothe study of nonnegative 
matrices, as described, for example, in the 1979 book "' Nonnegative Matrices 
in the Mathematical Sciences," by Berman and Plemmons. 
Kim's book is concluded with a list of 30 open problems, along with two 
short appendices on matrices over an arbitrary Boolean algebra and fuzzy 
matrices. An extensive set of references is provided which covers not only the 
subject of Boolean matrices but also a portion of the subjects of algebraic 
semigroup theory, graph theory, eombinatorics, and lattice theory, as they 
relate to the subject at hand. However, one might expect o see more of the 
many references that could be provided on the relationships between Boolean 
matrices and the study of non-negative matrices. Both of the books "Non- 
negative Matrices" by Seneta in 1973 and "Nonnegative Matrices in the 
Mathematical Sciences," by Berman and Plemmons in 1979 deal in part with 
this subject. 
The subject matter covered in this book is well organized and the material 
is lucidly written. As indicated by G. -C. Rota in the Forward: "Th is  subject 
is far from reaching maturity and Kim's book will allow the student, for once, 
to learn all that has been done so far without being irritatingly referred 
elsewhere." What the author has accomplished here is an accessible, usable 
book that the reviewer values on his shell. 
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